Assam Roofed Turtle, Pangshura sylhetensis is an endangered and least studied species endemic 24 to India and Bangladesh. The genomic feature of P. sylhetensis mitogenome is still anonymous 25 to the scientific community. The present study decodes the first complete mitochondrial genome 26 of P. sylhetensis (16,568 bp) by using next-generation sequencing. This de novo assembly 27 encodes 13 Protein-coding genes (PCGs), 22 transfer RNAs (tRNAs), two ribosomal RNAs 28 (rRNAs), and one control region (CR). Most of the genes were encoded on the majority strand, 29 except NADH dehydrogenase subunit 6 (nad6) and eight tRNAs. Most of the PCGs were started 30 with an ATG initiation codon, except for Cytochrome oxidase subunit 1 (cox1) and NADH 31 dehydrogenase subunit 5 (nad5) with GTG. The study also found the typical cloverleaf 32 secondary structure in most of the tRNA genes, except for serine (trnS1) with lack of 33 conventional DHU arm and loop. Both, Bayesian and Maximum-likelihood topologies showed 34 distinct clustering of all the Testudines species with their respective taxonomic ranks and 35 congruent with the previous phylogenetic hypotheses (Pangshura and Batagur sister taxa).
Introduction 45 The evolution of living organisms is a continuous process over generations and difficult to 46 understand by measuring with a distinct hypothesis [1] . Several biological as well as 47 7 134 termination codons were identified in ClustalX using other publicly available reference 135 sequences of Testudines [37] . The de-novo mitogenome was submitted to the GenBank database 136 through the Sequin submission tool (Fig. S1 ).
137
Data set construction and comparative analysis 138 The spherical representation of the generated mitogenome of P. sylhetensis was plotted by 139 CGView Server (http://stoth ard.afns.ualbe rta.ca/cgview_server/) with default parameters [38] . 140 The strand direction and arrangements of each PCG, tRNA, and ribosomal RNA (rRNA) were 141 also checked through MITOS online server. The overlapping regions and intergenic spacers 142 between the neighbor genes were counted manually through Microsoft Excel. The tRNA genes (Table S1 ). The genome size and To determine the location for replication of the L-strand and putative secondary structures, all 155 Testudines CRs were analyzed through online Mfold web server (http://unafold.rna.albany.edu).
156
Due to the lack of proper annotation, the CRs of two species (Amyda cartilaginea and 157 Phrynops hilarii) were missing and thus not incorporated in the comparative analysis. 159 To assess the Bayesian analysis (BA) and maximum-likelihood (ML) phylogenetic relationship, 160 two datasets were prepared in the present analysis. The first dataset includes all the PCGs of 52 161 Testudines mitogenomes including P. sylhetensis (Table S1 ). As the targeted species is a 162 Cryptodiran species, all the Pleurodiran species were treated as out-group taxa in the first dataset. and ML topologies for two datasets were further refined in iTOL v4. (Table S3 ); the insertion, deletion, and duplication of genes within the database 191 available mitogenomes were reminisced as discussed in the previous studies [50-53].
158

Phylogenetic and Gene Order (GO) analysis
192
Results and Discussion
193
Mitogenome structure and organization 194 The mitogenome (16,568 bp) of endangered Assam Roofed turtle, P. sylhetensis was determined 195 in the present study (GenBank accession no. MK580979). The mitogenome was encoded by 37 196 genes, comprising 13 PCGs, 22 tRNAs, two rRNAs, and a major non-coding CR. Among them, 197 nine genes (NADH dehydrogenase subunit 6 and eight tRNAs) were located on the minority 198 strand, while the remaining 28 genes were located on the majority strand (Table 1 and Fig. 1 ). In (Table S4 ). The A+T composition of P. 206 sylhetensis PCGs was 58.77%. The AT skew and GC skew was 0.124 and -0.334 in the 207 mitogenome of P. sylhetensis. The comparative analysis showed that the AT skew ranged from 208 0.087 (Testudo graeca) to 0.208 (Carettochelys insculpta) and GC skew from -0.296 (S. 209 pardalis) to -0.412 (Trionyx triunguis) (Table S4 ). A total of 15 overlapping regions with a total 210 length of 73 bp were identified in P. sylhetensis mitogenome. The longest overlapping region (21 211 bp) was observed between tRNA-Leucine (trnL1) and NADH dehydrogenase subunit 5 (nad5).
212
Further, a total of 12 intergenic spacer regions with a total length of 129 bp were observed in P. 213 sylhetensis mitogenome with a longest region (66 bp) between tRNA-Proline (trnP) and CR 214 ( Table 1 ).
215
Protein-coding genes 216 The total length of PCGs was 11,268 bp in P. sylhetensis, which represent 68.01% of complete The total length of two rRNA genes of P. sylhetensis was 2,560 bp with ranged from 1,611 bp 233 (Caretta caretta) to 2,685 bp (Pelodiscus sinensis) in the present dataset. The AT content within 234 rRNA genes was 58.98% with AT and GC skew was 0.272 and -0.173 respectively (Table S4) . 235 Total 22 tRNAs were found in the P. sylhetensis mitogenome with the total length of 1,550 bp.
236
In other Testudines, the length of tRNAs was varied from 1,407 bp (A. cartilaginea) to 1,684 bp 237 (Platysternon megacephalum). The AT content within tRNA genes was 59.87% with AT and GC 238 skew was 0.017 and 0.057 respectively (Table S4 ). Among all the tRNA genes, 14 were present 239 in majority strand and eight tRNA genes (trnQ, trnA, trnN, trnC, trnY, trnS2, trnE, and trnP) on 240 minority strand. The anticodons of all the tRNA genes were also detected in the present study.
241
Most of the tRNA genes were folded into classical cloverleaf structure except trnS1 (without 
252
The total length of P. sylhetensis CR was 1,067 bp, ranging from 600 bp (Lepidochelys olivacea) 253 to 3,885 bp (S. pardalis) in the present dataset. In P. sylhetensis CR, the AT and GC skew was -254 0.025 and -0.249 (Table S4 ). The TAS domain was 'TACATA', while the CSB domain was bootstrap support and posterior probability ( Fig. 4 and S6) . Hence, the present mitogenome 306 based phylogenies are congruent with the prevailing hypothesis and strengthen the evolutionary 307 thoughts of Testudines in the Vertebrate tree of life.
308
Gene arrangements 309 To define the phylogenetic clustering at different taxonomic levels, and presume the 310 evolutionary pathways among Testudines, TreeRex analysis was adopted to assure the gene 311 arrangements. A total of 50 consistent nodes were detected in the present analysis ( Fig. 5 ).
312
Considering A50 node as an ancestral trait of both Cryptodiran and Pleurodiran species in the 313 present dataset, the gene arrangement events are plesiomorphy for most of the 
